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FOREWORD 


This Indian Standard (Part 2) (Second Revision) was adopted by the Bureau of Indian Standards, after the draft 
finalized by the Flooring, Wall Finishing and Roofing Sectional Committee had been approved by the Civil 
Engineering Division Council. 


This standard (Part 2) was first published in 1992 and subsequently revised in 2006. This second revision standard 
incorporates the experience gained with the use of its first revision, this standard and brings the standard in line 
with the latest developments in this field. 


In this revision an alternate vacuum method to measure the water absorption has been introduced. 


This Indian Standard is published in several parts. The other parts in this series are: 


Part 1 Determination of dimensions and surface quality 
Part3 Determination of moisture expansion using boiling water 
Part4 Determination of linear thermal expansion 
Part5 Determination of resistance to thermal shock 
Part6 Determination of modulus of rupture and breaking strength 
Part 7 Determination of stain and chemical resistance of unglazed tiles 
Part8 Determination of stain and chemical resistance of glazed tiles 
Part9 Determination of crazing resistance of glazed tiles 
Part 10 Determination of frost resistance 
Part 11 Determination of resistance to surface abrasion of glazed tiles 
Part 12 Determination of resistance to deep abrasion of unglazed tiles 
Part 13 Determination of scratch hardness of surface according to Mohs’ scale 
Part 14 Determination of impact resistance by measurement of coefficient of restitution 
Part 15 Sampling and basis for acceptance 
Part 16 Determinations of lead and cadmium given off by glazed tiles 
In the formulation of this standard considerable assistance has been derived from the ISO 10545-3 :1995 


“Ceramic tiles — Part 3: Determination of water absorption, apparent porosity, apparent relative density and bulk 
density”. 


The composition of the Committee responsible for the formulation of this standard is given in Annex A. 


In reporting the results of a test or analysis made in accordance with this standard, if the final value, observed or 
calculated, is to be rounded off, it shall be done accordance with IS 2 : 1960 “Rules for rounding off numerical 
values ( revised y”. 
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CERAMIC TILES — METHODS OF TEST, 


SAMPLING AND BASIS FOR ACCEPTANCE 


PART 2 DETERMINATION OF WATER ABSORPTION 
AND BULK DENSITY 


( Second Revision ) 


1 SCOPE 


1.1 This standard (Part 2) covers methods of test for 
determining the water absorption and bulk density of 
all ceramic tiles. 


1.2 There are two methods of obtaining impregnation 
with water of the tile’s open pores: 

a) Boiling, and 

b) Immersion under vacuum. 
Boiling will impregnate open pores that are easily 
fillable, and the vacuum method fills almost all the 
open pores. Any of these two test methods may be used 
to measure the water absorption as agreed to between 
the manufacturer and the purchaser. 


2 TERMINOLOGY 


For the purpose of this standard, the following definition 
shall apply. 


2.1 Water Absorption 

The increase in mass (expressed as a percentage of 
the mass of the dry material) of tiles which after 
determination of the dry mass are: 

a) Placed under water, then boiled and, after 
wards, cooled during specified times while still 
completely immersed, taken out of the water and 
reweighed after removing excess of water, or 

b) Placed under vacuum at specified pressure and 
then impregnated with water, taken out and 
reweighed after removing excess of water. 


3 APPARATUS 


3.1 Drying Oven — Capable of operation at about 
110°C. 


3.2 Heating Apparatus — Constructed of suitable 
inert material, in which the boiling will take place. 


3.3 Source of Heat 


3.4 Balance — Accurate to 0.01 percent ofthe mass of 
a test specimen. 


3.5 De-ionized or Distilled Water 


3.6 Desiccator 
3.7 Chamois Leather 


3.8 Wire Loop, Halter, Basket — Capable of 
supporting specimens under water for making 
suspended mass measurements. 


3.9 Glass Beaker — Glass beaker or similar container 
of size and shape such that the sample, when suspended 
from the balance (see 3.4) by the wire loop (see 3.8), is 
completely immersed in water, with the test specimen 
and the wire loop being completely free of contact with 
any part of the container. 


3.10 Vacuum Chamber and Vacuum System, of 
sufficient capacity to accommodate the test specimens 
and evacuate to a pressure of 10 + 5 kPa (91 + 5 kPa 
below standard atmospheric pressure of 101 kPa) for 
30 min. 


4 TEST SPECIMENS 


4.1 A sample for each type of tile under test shall consist 
of 10 whole tiles. 


4.2 If the proper surface area of each individual tile is 
greater than 0.04 m?, then only 5 whole tiles shall be 
used for the tests. 


4.3 When the mass of each individual tile is below 
50 g, a sufficient number of tiles shall be taken so 
that each test specimen reaches a mass of 50 g 
to 100 g. 


4.4 Tiles with sides larger than 200 mm may be cut up, 
but all pieces shall be included in the measurement. 
With polygonal and other non-rectangular tiles, the 
length and width shall be those of the enclosing 
rectangles. 


5 PROCEDURE 


5.1 Water Impregnation by Boiling Method 


5.1.1 Dry the tiles in the oven at 110 = 5°C until 
constant mass is reached, that is, when the difference 
between two successive weighing at intervals of 24 h is 
less than 0.1 percent. 
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5.1.2 Cool the tiles in the desiccator over silica gel or 
other suitable desiccant, but not an acid, until cooled to 
room temperature. 


5.1.3 Weigh each tile and record the results of the 
corresponding accuracy shown in Table 1. 


Table 1 Tile Mass Accuracy of Measurement 
( Clause 5.1.3 ) 


SI No. Mass of Accuracy of 
Tiles Measurements 
8 8 
(1) (2) (3) 
1) 0 to 100 0.02 
ii) 101 to 500 0.05 
111) 501 to 1 000 0.25 
iv) 1 001 to 3 000 0.50 
v) Above 3 000 1.00 


5.1.4 Place the tiles vertically, with no contact between 
them, in water in the heating apparatus/water bath so 
that there is a depth of 50 mm water above and below 
the tiles. Maintain the water level of 50 mm above the 
tiles throughout the test. 


5.1.5 Heat the water until boiling and continue to boil 
for 2 h. Then remove the source of heat and allow the 
tiles to cool, still completely immersed in this water 
overnight. 


5.1.6 Remove the surface water from the tile pieces by 
chamois leather. 


5.1.7 Immediately after this procedure weigh each tile 
and record the results to the same accuracy as for the 
dry state. 


5.2 Water Impregnation by Vacuum Method 


Place the tiles vertically, with no contact between 
them, in the vacuum chamber (see 3.10). Evacuate to 
a pressure of 10 + 5 kPa (91 + 5 kPa below standard 
atmospheric pressure of 101 kPa) and maintain it 
for 30 min. Then, while ” maintaining the vacuum, 
slowly admit sufficient water to cover the tiles by 
5 cm. Release the vacuum and allow the tiles to remain 
submerged for 15 min. Prepare the Chamois leather 
by wetting and wringing out by hand. Place it on a 
flat surface and lightly dry each side of each tile in 
turn. Dab any relief surfaces with the Chamois leather. 
Immediately after this procedure, weigh each tile and 
record the results to the same accuracy as for the dry 
state (see Table 1). 


5.3 Suspended Weight 


After water impregnation of the test specimens, 
determine to the nearest 0.01 g the mass m,, of each 
specimen while suspended in water. Perform the 
weighing by placing the specimen in the wire loop, 
halter, or basket (see 3.8) that is suspended from 
one arm of the balance. Before actually weighing, 
counterbalance the scale with the wire loop, halter, 
basket in place and immerse in water to the same depth 
as is used when the specimens are in place. 


6 EXPRESSION OF RESULTS 


6.1 Water Absorption 


6.1.1 For each tile, calculate the water absorption as a 
percentage of the dry mass using the expression: 


MaM enu 
m, 


where 
m, = mass of the dry tile; and 


1 
m, = mass ofthe wet tile (either by 5.1 or 5.2). 


2 


6.1.2 The results shall be given to the first decimal 
place. 


6.1.3 Calculate the average water absorption of the 
sample as the average of the individual results. 


6.2 Bulk Density 


Bulk density, B, in g/cm?, of a specimen is the quotient 
ofits dry mass divided by the exterior volume, including 
pores. Calculate the bulk density as follows: 


B — (m/V) 
where, 


m, = mass of the dry tile; 


V = exterior volume, in cm? (m, — m,); and 

mass of suspended tile impregnated either by 
5.1 or 5.2. 

NOTE — For determination of bulk density, the specimen 


size should not be more than 0.01 m? (100 mm x 100 mm) to 
facilitate proper weighing of tile under suspended conditions. 


m, = 


6.3 Test Report 
The test report shall contain the following: 
a) A description of the tiles; 


b) Water absorption and bulk density of each 
individual tile; and 


c) Average water absorption and bulk density. 
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ANNEXA 
( Foreword ) 
COMMITTEE COMPOSITION 
Flooring, Wall Finishing and Roofing Sectional Committee, CED 05 


Organization 
In Personal Capacity (L/109, Sarita Vihar, New Delhi) 
Ardex Endura India Pvt Ltd, Bengaluru 


Building Materials & Technology Promotion Council, 
New Delhi 


Carborundum Universal Limited, Chennai 
Central Public Works Department, New Delhi 
CSIR - Central Building Research Institute, Roorkee 


CSIR — Central Glass & Ceramic Research Institute, 
Kolkata 


CSIR — Central Road Research Institute, New Delhi 
Choksi Laboratories Limited, Indore 


Construction Chemicals Manufacturers Association, 
Navi Mumbai 


Construction Industry Development Council, 
New Delhi 


Delhi Development Authority, New Delhi 


Directorate General of Border Roads, New Delhi 
Engineers India Limited, New Delhi 


Gyan Construction Company, Mumbai 
H. R. Johnson (India) Limited, Dewas 


Indian Council of Ceramic Tiles & Sanitaryware, 
New Delhi 


Institution of Engineers (India), New Delhi 
Lloyd Insulation (India) Pvt Limited, New Delhi 


Mapie Construction Products India Pvt Ltd, 
Bengaluru 


Military Engineer Services, Engineer-in-Chief’s 
Branch, New Delhi 


Modern Tiles & Marble, New Delhi 


Morbi Dhuva Glaze Tiles Association, Morbi 


Municipal Corporation of Greater Mumbai, Mumbai 


Representative(s) 
SHRI ASHOK KHURANA (Chairman) 


SHRI K. P. PAULSON 
SHRI GOPINATH KRISHNAN (Alternate) 


SHRI S. K. Gupta 
SHRI PANKAJ Gupta (Alternate) 


SHRI R. RAJAGOPALAN 
Dr N. RAMASUBRAMANIAN (Alternate) 


SHRI RAJESH KUMAR KAUSHAL 
SHRI ARUN Kumar TYaci (Alternate) 


SHRI S. K. SINGH 
SHRI ACHAL Kumar MITTAL (Alternate) 


Dr SATYENDRA NATH MISRA 


Dr RAKESH KUMAR 


Suri R. D. MATHUR 
Suri RAMESH Basappa (Alternate) 


Suri UPEN PATEL 
SHRI SAMIR SURLAKER (Alternate) 


SHRI P. R. Swarup 
Suri Ravi JAIN (Alternate) 


CHIEF ENGINEER (Dwk) 
SUPERINTENDING ENGINEER (P) (Alternate) 


Cor INDRA KUMAR JAGGI 


SHRI J. K. BHAGCHANDANI 
SHRI AKHILESH Maurya (Alternate) 


REPRESENTATIVE 
SHRI ARUN RAO 


SHRI ARUN RAO 
Suri P. K. SHARMA (Alternate) 


Suni K. K. KAPILA 


Suri Monit KHANNA 
Suri K. K. Mitra (Alternate) 


Dn G. S. Ravi SHANKAR 
Suri ABHIJIT Dutta (Alternate) 


SHRIMATI MALA MOHAN 
SHRIMATI NAMRATA Konui (Alternate) 


SHRI SUBHASH KAPOOR 
SHRI KAMESWAR Rau (Alternate) 


SHRI NILESH JETPARIA 
SHRI JERAM MADHAV Kavan (Alternate) 


REPRESENTATIVE 
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